upcoming 21st century.
Sophistication and cost-effectiveness are two enhancements that computer simulation has brought to life sciences research. Biological systems are usually sophisticated. Computer simulation provides a platform for implementing complex mathematical models, integrating pieces of incomplete data, and testing innovative hypotheses. Computer simulation is cost-effective not only in terms of dollars and cents but also in terms of saving time and saving the lives of the experimental animals and, eventually, ourselves.
The purpose of this special issue is to bring computer simulation techniques closer to life sciences problems. To life scientists, a variety of snap shots is presented to reveal the current state of simulation technology used in some areas of life sciences. To computer simulationists, examples are given for demonstrating the roles of simulation in life sciences. It is obviously impossible to cover all areas of life sciences in a single special issue.
We have included six papers from three different areas, which should show some diversity while retaining a focus on the specific areas of interest. The first three papers are related to cardiology and cardiovascular physiology. The next two papers are in the area of human vision and visualization. The last paper is concerned with wildlife management.
The thallium-201 exercise stress test, which involves imaging of the gamma-ray distribution of heart muscle (myocardium) after intravenous injection of the radioactive tracer, has routinely been used to diagnose ischemic heart disease. Charkes, Siegel, Maurer, Hansen, and Bove developed a compartmental model to characterize the kinetics of the tracer. With the aid of system identification and computer simulation, the time course of uptake and washout of tracer in normal and ischemic myocardium was accurately predicted.
Compartmental modeling was also applied to the study of coronary circulation. Schreiner presents a review paper on the modeling and simulation aspects of coronary sinus interventions. These procedures involve the use of catheterization techniques to treat ischemic myocardium via the coronary sinus (the venous side of coronary circulation), while access from the arterial side is often limited by the coronary artery stenosis.
A different approach to modeling the cardiovascular dynamics is employed by Sun and Chiaramida. An electrical circuit analogue was used to characterize pressure and flow in the left ventricle, aorta, and coronary arteries. Additional models of circulatory regulations were incorporated in the computer simulation to give an accurate representation of the cardiovascular physiology.
Scotoma is a dark or blind spot in the visual field.
Bertera studies the adaptation of oculomotor control and information processing to scotomas. Virtual reality was created on normal human subjects to simulate scotomas. This was accomplished by the use of computer-generated imagery linked to an eye position tracker.
Despite the rapid growth of computer vision technology, human perception is still far more superior than machine perception. Sajda and Finkel develop a vision model that integrates a top-down computational framework with a bottom-up neural-network-like structure. The system is able to segment occluded objects in the image and even accounts for an illusion which is also observed in human vision.
Wildlife management is another area where computer simulation makes frequent contributions. Stewart, Amlaner, and Bamett develop a simulation system for animal population growth by solving the differential equations which govern the population dynamics and evaluating events such as nesting, breeding, birthing, and hunting. The Eastern wild turkey is used as an example for verification and validation of their model. The publication of this special issue of SIMULATION on Life Sciences Simulation would not be possible without the pioneer work and vision of John Mcleod, the guidance and encouragement of Louis Birta, the precise reviews from the ten anonymous referees, and the devoted publication staff lead by Hildy Linn.
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